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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of Group I (Claims 1-9) in the reply filed on 
October 01 , 2004 is acknowledged. The Examiner acknowledges the cancellation of 
non-elected Claims 10-27. 

Claim Objections 

2. Claims 3-9 are objected to for the following reasons: 

(i) Claims 3 and 4 fail to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention as required in 37 CFR § 1 .75(a). 
Specifically: 

(a) Claim 3 recites the limitation "the via opening layer" in lines 1-2. There 
is insufficient antecedent basis for this limitation in the claim. The objection may 
be easily overcome by changing the dependency of Claim 3 from "claim 1" to — 
claim 2- in line 1 of the claim. 

(b) Claim 4 recites the limitation "the via opening layer" in lines 1-2. There 
is insufficient antecedent basis for this limitation in the claim. The objection may 
be easily overcome by changing the dependency of Claim 4 from "claim 1" to - 
claim 2- in line 1 of the claim. 

(c) Claim 5 recites the limitation "the via holes" in line 5, and "the via holes 
in the two most exterior dielectric layers" in line 6. There is insufficient antecedent 
basis for the via holes in the claim. The Examiner will interpret Claim 5 in 
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accordance with the following proposed amendment recommended to overcome 
the objection: 

In line 5: change "via holes" to -via studs-. 
In line 6: change "via holes to -via studs-. 

(ii) In Claim 4, line 1 : "whether" should be changed to -wherein-. 

(iii) In Claim 9, line 1 : "whether" should be changed to -wherein-. 

(iv) Claims 6-9 depend from defective Claim 5 and therefore inherit the above- 
cited defects of the claim. 

Appropriate correction is required. 

Rejections Based On Prior Art 

3. The following references were relied upon for the. rejections hereinbelow: 
Frankeny et al. (US 5,146,674) Hurwitz et al. (US 6,262,376 B1) 
Frankeny et al. (US 5,121,299) Miura et al. (US 5,768,108) 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication In this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
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only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Hurwitz et al. 
Hurwitz et al. discloses, in Fig. 1: a laminated substrate structure 10, wherein 

structure 10 comprises a plurality of dielectric layers 18 and a plurality of circuit layers 
14, 16, 17 and 19 stacked with each other, each of the dielectric layers 18 has a 
plurality of via studs 24, and the circuit layers 14, 16, 17 and 19 are electrically coupled 
with each other through the via studs 24 (col. 5: 54-55), the laminated substrate 
structure 10 is characterized by a pattern of circuit layers 14, 16, 17 and 19 designed as 
landless (col.2: 63-col.3: 8; col.5: 14-17). 

6. Claims 1 , 5 and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Frankeny et al. (US 5,146,674). 

As todaim 1" Frankeny et al. (US 5, 1 46;674) discloses a laminated substrate 

structure 55, in Fig. 24, wherein the structure comprises a plurality of dielectric layers 21 
(col.5: 1-7) and a plurality of circuit layers 35 (col.5: 53-55) stacked with each other, 
each of the dielectric layers has a plurality of via studs (17, 17a) (Figs. 7-22) and 57 
(col. 8: 5-8 and 22-26), and the circuit layers 35 are electrically coupled with each other 
through via studs (17, 17a, 57) the laminated substrate structure 55 is characterized by 
a pattern of circuit layers 35 designed as landless (Fig. 24; the connections between 
metallized dielectric layers 21 are directly through the via studs with joined by the solder 
layers 43 and 49; see Figs. 18, 19, 22, 23 and 24 in sequence and col.6: 11-18; there 
are clearly no interconnection lands in the structure of Fig. 24, hence, a pattern of circuit 
layers 35 is designed as landless). 
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As to Claim 5, Frankeny et al. (US 5,146,674) discloses a laminate substrate 
structure 55, in Fig. 24, comprising: a plurality of dielectric layers 21 (col. 5: 1-7), each of 
the dielectric layers 21 has a plurality of via studs (17, 17a) (Figs. 7-22) and 57 (col. 8: 5- 
8 and 22-26); a plurality of circuit layers 35 (col. 5: 53-55), arranged in between the 
dielectric layers 21, the circuit layers 35 are electrically coupled to each other through 
the via studs (17, 17a, 57), wherein the via studs 57 and (17, 17a) in the two most 
exterior dielectric layers 21 are used as a plurality of solder pads directly (via stud 57 is 
used as a solder pad for joining material 67 and solder ball 65, as taught in col.8: 22-31 ; 
and bottom via stud 17; 17a is used as a solder pad for the solder connection to another 
dielectric layer 21 , a component, or a circuit board [not shown in Fig. 24], said solder 
layer on via stud 17, 17a is seen in Fig. 24 and described as solder layer 43 in Fig. 15 
and col.6: 11-15 and 22-24). 

As to Claim 6, Frankeny et al. (US 5,146,674) further discloses a pattern of the 
circuit layers 35 is designed as landless (Fig. 24; the connections between metallized 
dielectric layers 21 are directly through the via studs with joined by the solder layers 43 
and 49; see Figs. 18, 19, 22, 23 and 24 in sequence and col.6: 11-18; there are clearly 
no interconnection lands in the structure of Fig. 24, hence, a pattern of the circuit layers 
35 is designed as landless). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 2 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Frankeny et al. (US 5,146,674) in view of Miura et al. 

As to Claims 2 and 7: 

I. Frankeny et al. (US 5,146,674) discloses all the limitations of base Claims 1 
and 5, respectively, and further discloses at least a via opening layer 61 arranged on 
one (i.e., the topmost) of the two most exterior dielectric layers 21 for the purpose of 
allowing IC chip 63 with solder balls 65 to be pressed into place on the laminate 
substrate surface with a greater amount of force to ensure reliable electromechnical 
connection to the substrate (Fig. 24; col. 8: 32-36). 

II. Frankeny et al. (US 5,146,674) does not teach that the exterior dielectric layer 
21 on the bottom of the laminate substrate also has a via opening layer for mounting 
another IC chip 63 with solder balls 65. 

III. Miura et al. discloses a laminate substrate having landless via studs, i.e., 
filled-in through-holes (Fig. 10; col. 7: 41-43; col.11: 55-59) and further discloses IC 
chips 42 with bumps solder balls 41 (Fig. 10; col. 12: 4-7) mounted on both sides of the 
laminate substrate (IC chips 68 and 69 in Fig. 13; col. 12: 44-45 and col. 13: 5-10) in 
order to increase the functionality of the laminate structure as required by an electronic 
application. 

IV. Since both Frankeny et al. (US 5,146,674) and Miura et al. are both in the art 
of packaging chips onto a landless via stud laminate, then the increase in functionality 
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effected by a double-sided laminate substrate that mounts IC flip chips on both sides of 
the substrate, as taught by Miura et al., would have been readily recognized as a 
functionally beneficial modification in the pertinent art of Frankeny et al. (US 5,146,674). 

V. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the exterior bottom dielectric layer 21 in 
Frankeny et al. (US 5,146,674) such that it has arranged thereon a via opening layer 61 
that is the same as the via opening layer 61 on the exterior top dielectric layer 21 of 
Frankeny et al. (US 5,146,674) in order to modify the laminate substrate 55 of Frankeny 
et al. (US 5,146,674) so that it is a double-sided substrate that mounts IC flip chips 63 
on both sides of the substrate in order to upgrade the functionality of the package to 
meet the demands of an electronic application, as taught by Miura et al. 
9. Claims 3-4 and 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Frankeny et al. (US 5,146,674) in view of Miura et al., as applied, respectively, to 
Claims 2 and 7 above, and further in view of Frankeny et al. (US 5,121 ,299). 

As to Claims 3-4 and 8-9, modified Frankeny et al. (US 5,146,674) further 
discloses that via opening layer 61 is a dielectric layer, and the dielectric layer has a 
plurality of openings; specifically, the dielectric via opening layer 61 is a solder mask 
layer (Fig. 24; col.8: 32-38). Also, see Fig. 13 and col.4: 27-34 in Frankeny et al. (US 
5,121,299)-which is the patent that matured from the US patent application 07/459,087 
that is referenced in col.8: 36-38 of Frankeny et al. (US 5,146,674)-wherein the via 
opening layer 61 of Frankeny et al. (US 5,146,674) is disclosed in Frankeny et al. (US 
5,121,299; Fig. 13 and col.4: 27-34) as a dielectric solder mask layer. 
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Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a) The following references disclose a landless laminated substrate structure 
with via studs: 

Smith et al. (US 5,287,619): Fig. 34; col.3: 1-6 and 15-17. 

Andouetal. (US 6,197,407 B1): Fig. 7; col.2: 37-42; col.9: 31-41; col. 18: 

6-10. 

Sachdev et al. (US 5,231,751): Fig. 15 ; col.9: 18-22 and 28-41. 

b) Kambe et al. (US 6,323,439 B1) discloses, in Fig. 3G, a laminated substrate 
structure having via studs^45, 46 and 47 and lands, and further including a via hole 
layer-i.e., dielectric layer 61 and 62-arranged on each of the two most exterior 
dielectric layers 41 and 42, respectively, of the laminated substrate structure (col.1 1 : 23- 
30). 

c) Watanabe et al. (US 6,326,561 B1 ) discloses a laminated substrate structure 
24 having via studs 3 and lands formed directly on the via stud surface to receive the 
via studs 3 of the next laminar layer (Figs. 6A-G, 7 and 10; col.4: 30-37; col.5: 42-48; 
col.7: 11-22). 

d) Murakami (US 5,092,032) discloses a via stud 5 used as a solder pad for 
solder 9, whereby electronic component 1 0 is mounted to the substrate (Figs. 1 G and 
1H; col.6: 42-51). 
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1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John B. Vigushin whose telephone number is 571-272- 
1936. The examiner can normally be reached on 8:30AM-5:00PM Mo-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamand Cuneo can be reached on 571-272-1957. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
_For_ more information aboutthe PAIR system,- see http://pairrdirect.uspto.gov.-Should^ — 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). f 




JohrrB. Vigushin 
Primary Examiner 
Art Unit 2841 
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October 16, 2004 



